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ABSTRACT: 

PURPOSE: To provide a stamper for the manufacture of a photo-sheet required 
for liquid crystal display as a back light by thermally melting a resist layer 
consisting of a mottled or striped stereopattern obtained by a resist method to 
make the layer curved, then fomriing a metal layer on the resist layer, and 
taking out the metal layer. 

CONSTITUTION: When manufacturing a stamper, first a photoresist fonnation 

solution is applied to the surface of a substrate 1 to form a resist layer 2, 
then a photomask 5 consisting of a light shielding layer 3 formed on a sheet 
glass 4 is placed on the resist layer 2, and the photomask 5 is exposed to 
light by emitting an active beam such as ultraviolet ray. Next, a spot exposed 
to light is melted out by image development, while a spot unexposed to light is 
thermally fused as a resist layer 2 to form a pattern of convex lens-shaped 
groups (microlens array shape) on the resist layer 2' by surface tension. 
After the cooling of the pattern, its surface is coated by the evaporation of 
an electroconductive metal to form a electroconductive metal layer 6. Further, 
a metal layer 7 is formed on the electroconductive metal layer 6 by 
electrocasting, and then a laminate of the metal layers 6, 7 is peeled off the 
substrate 1 to finish the stamper . 
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ABSTRACTED-PUB-NO: JP 07323428A 
BASIC-ABSTRACT: 

A three dimensional pattern (resist layer) composed of spots and stripes formed 
with a photoresist material having heat-flowable properties on a substrate is 
heated to melt where the pattern has curved surfaces. Onto the surface of the 
pattern, an electroconductive metal is coated, and a metal layer is formed 
thereon by electroforming. The metal layer is sepd. whereby a metal stamper 
for producing an optical sheet is obtd. 

Also claimed is prodn. of a metal (sic) optical sheet. A transparent 
thermoplastic resin sheet is hot pressed with the above stamper, so that the 
rugged pattern of the stamper is transferred onto the resin sheet. 

Pref. with the stamper used as a mould, a transparent thermoplastic resin 
compsn. is injection moulded. A photopolymerisable resin-forming material and 
a polymerisation initiator are cast into mould having the above stamper as a 
base and polymerised by irradiation of light. 

USE - The optical sheet, which is a microlens array, is useful as a collective 
sheet for the back light in a LCD, a reflection sheet in a display sheet for 
warning at night, etc. 

ADVANTAGE - The prodn. is efficient and inexpensive. The curved surfaces are 
fine, that is, have a size of 50 mum or lower. 
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CLAIMS 

'[Claim(s)] 

[Claim 1] [ the spot or the striped solid pattern (resist layer) formed of heating flowability 
photoresist material on the base ] The metal stamper for optical sheet manufacture 
characterized by being obtained by having separated this metal layer after having curved- 
surface-ized, covering the conductive metal on this surface and, forming a metal layer by 
electrocasting on this further by carrying out heating fluldizatlon. 

[Claim 2] The manufacture method of the metal optical sheet characterized by using a stamper 
according to claim 1 for the thermoplastics sheet of transparency, and transfemng unevenness 
of this stamper on a resin sheet by the heat pressing method. 

[Claim 3] The manufacture method of the optical sheet characterized by using a stamper 
according to claim 1 for a metal pattern, and carrying out injection molding of the constituent of 
the thermoplastics of transparency. 

[Claim 4] The manufacture method of the optical sheet characterized by polymerizing this by 
optical exposure after pouring the resin formation material and the polymerization initiator of 
photopolymerization nature Into the metal pattern which uses a stamper according to claim 1 
as the bottom. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture method of an optical sheet of 

having used the stamper for optical sheet manufacture, and it. 

[0002] 

[Description of the Prior Art] A labeling part follows the backlight which illuminates the liquid- 
crystal-display part of a personal computer from the back on being thin-shape-ized, and many 
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sidelight (it Is also called edge light) types came to be used instead of the direct bottom part to 
it. In sidelight type baekli§ht3Er|4ight of the lamp in the side Is drawn all over a liquid-crystal- 
display part with a light guide plat^, and, in addition, an operation of a light reflector on the 
back also IlluminaWjtheJiaiiid^stal side. In order to use the light of a light source more 
effectively, various devices and Improvement are perfomried. For example, what printed the 
point on the whole surface using the Ink In which the white pigment went Into the back of the 
board made of an acrylate resin as a light guide plate, the thing which gave the parallel V type- 
like slot, etc. are used. 

[0003] Moreover, the condensing sheet is used in order to make backlight bright further, 
without making the power consumption of a lamp increase. What made the prism of 90 to 100 
**** the array In the front of the sheet of plastics, such as polycarbonate, is known by the 
conventional condensing sheet. Since this is brought together in the angle of the narrow range 
with prism when taking out the light which entered from the plane side of a sheet from a sheet, 
it increases luminance, but there is inconvenience that an angle of visibility is narrow. 
[0004] On the other hand, the microlens array corresponding to a pixel pitch is used for small 
CCD as an eye of the optical parallel transmission as a mass information transmission means 
in a mainframe or communication equipment, and the electron of a camera integral-type 
videotape recorder. 

[0005] By forming a microlens array or a bar-like lens array in the shape of a sheet, this 
invention person could use it for condensing sheets, such as backlight of a llquid-crystal- 
display part, as a material with a condensing function, and thought that the balance of the 
degree of condensing and an angle of visibility could be adjusted by choosing curvature. 
[0006] As a manufacturing method of a microlens array, after forming a resist pattern in the 
surface of an optical glass board, etch, and the arrangement of a cylindrical projected part is 
created, the method (a JP,58-185445,A number ~) of removing and heating a resist layer and 
making it transform a convex part in the shape of a surface of a sphere JP,H5-164904,A, Give 
a photoresist pattern to a semiconductor material and Ar+ ion etching How to carry out and 
form a lens array (Journal of the electrochemical soc, vol.131, pp.2373-2380, 1984), ** is 
known. 

[0007] However, since the microlens array by the process of these former is a charge of non- 
equipments, difficulty is In flexibility or a weight saving, and there is a problem that productivity 
Is low. 

[0008] Unevenness with the corner of a large number used on the other hand in order to make 
spots, such as a laser, form as a process of micro Fresnel's lens of 0.4mm in diameter of one 
piece prepared in concentric circular Glass, A resist is applied to the smooth surface of 
substrates, such as plastics and a metal plate. Hit, expose and develop a concentric circular 
pattern to this, and After forming a concentric circular convex part and a concentric circular 
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crevice, An electric conduction layer is formed in this surface by methods, such as sputtering 
and vacuum evaporationo, electrocasting of the nickel is carried out by making this Into an 
electrode, a nickel layer Is exfoliated after that and the method of manufacturing micro 
Fresnel's lens made of a synthetic resin Is Indicated by JP,S60-103308,A by making this Into a 
stamper. 

[0009] however, this method - to the last - drawing 6 - a fortune-telling female - [ it alms at 
manufacturing one micro Fresnel's lens which prepared unevenness with many corners In 
concentric circular like, and ] The optical sheet of a convex lens required to attain Improvement 
In the luminance In the sheet surface whole region which moreover consists of the aggregate 
Is not manufactured. 
[0010] 

[Problem to be solved by the Invention] The purpose of this invention is used for the backlight 
of a llquid-crystal-dlsplay part etc., and Is at the point of offering the stamper for manufacturing 
efficiently the optical sheet in which luminance Is high, and is uniform and little Lighting Sub- 
Dlvlslon of restriction of an angle of visibility Is possible, and the manufacturing method of the 
optical sheet which is the directions. 
[0011] 

[Means for solving problem] After this invention person curved-surface-lzed and formed the 
metal layer on this further by carrying out heat melting of the resist layer which consists of a 
solid pattern of punctate or the shape of a streak obtained by the resist method, when taking 
out the metal layer, he found out that it could be used as a stamper for plastics shaping. This 
Invention Is made based on this knowledge. 

[0012] The path or width formed of heating flowablllty photoresist material on the base the first 
of this invention Namely, 0.1-100 micrometers. Preferably [ a 0.1-50-mlcrometer spot or a 
striped solid pattern (resist layer) ] [ the curved surface for shaping for the formed microlens 
array or a bar-like (are seml-cyllndrlcal) lens anray ] by carrying out heating fluidization A 
conductive metal is covered, and after forming a metal layer by electrocasting on this, It Is 
related with the metal stamper for optical sheet manufacture characterized by being obtained 
by having separated this metal layer. In addition, a sheet here also contains a tabular thing. If a 
heating flow Is carried out, as for photoresist material, which Is usable, but what Is fused and 
fluidized at 1 00-200 degrees C Is desirable. — 
[0013] Manufacture of a stamper is explained with reference to drawing 1 . The example of a 
manufacturing process of the stamper of this Invention Is shown by (a) - (i) in drawing 1 . 
[0014] (a) A base 1 is a base for applying a solution for photoresist formation like a silicon \\ 
wafer, a glass plate, or a metal plate, for example. 11 
[0015] (b) On a base 1 like a silicon single crystal board or a glass plate, the negative type or ] 
the positive type solution for photoresist fomiatlon was applied punctate or In the shape of a |l 
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Streak, and the layer 2 for photoresist formation was formed (resist spreading process). 
[0016] (c) Place the photomask 5 which has the shielding layers 3, such as a chromium film, 
on the glass plate 4 on the layer 2 for resist formation of the above (b), and irradiate active 
lights, such as ultraviolet radiation or electron rays, like an arrow (exposure process). A path (it 
is equivalent to a of drawing 2 .) or width (it is equivalent to b of drawing 4 .) uses preferably 
said 0.1-100 micrometers of shielding layers [ 0.1-50 micrometers of ] as the pattern of a 0.1- 
20-micrometer spot (a square, a rectangle, circular, the ellipse fomn of form, etc. are arbitrary) 
or the shape of a streak still more preferably. Since the homogeneity within a field of luminance 
improves so that a path or width is fine, 50-micrometer 20 micrometers or less 100-micrometer 
are still more preferably good preferably at the maximum. 

[0017] (d) Since the positive type thing was used as said charge of photoresist formation 
material, the part where light hit was eluted by development. The portion upon which light did 
not strike remained as it is, and became resist layer 2' (development, rinse process). As for the 
thickness of a resist layer, 0.1-100 micrometers is desirable. In addition, if a negative type 
thing is used, the portion upon which light struck remains. A developer is chosen by the resist 
material to be used. 

[0018] (e) If resist layer 2' heats to the temperature which carries out a heat flow, resist layer 2' 
will fuse, resist layer 2' is shown in a figure with the surface tension ~ as ~ convex ~ or ~ 
being semi-cylindrical (the shape of a mountain range) ~ it **** and the pattern of a solid streak 
(form of a bar-like lens array) with which the group (form of a microlens array) or section of 
convex lens form has a convex curve is formed (heating convex chemically-modified degree). 
The temperature of heating is usually 100-200 degrees C, although it is dependent on the 
formation material of a resist layer. 

[0019] (f) Cover conductive metals, such as silver and nickel, with the forming-membranes 
methods, such as vacuum evaporationo and sputtering, for the surface of form 2' of said 
microlens array, or form 2' of a bar-like lens array after cooling, and form the conductive metal 
layer 6 (membrane formation process). The thickness of the conductive metal layer 6 is usually 
0.01-1 micrometer. 

[0020] (g) Form the metal layers 7, such as nickel and copper, by electrocasting on said 
conductive metal layer 6 (electrocasting process). Although metal layer thickness is usually 
0.01 -50mm, it is not limited to this. 

[0021] (h) Exfoliate the base 1 with resist layer 2', and the layered product which consists of a 
6/of conductive metal layer electrocasting metal layer 7 (peeling process). There is no 
restriction in an exfoliation means and, also by hand, it can exfoliate. 
[0022] (i) Subsequently acid pickling etc. usually removes the conductive metal layer 6 
(removal process of a conductive metal layer). In all cases, this process is not required, but 
since a soil may transfer when using as a stamper when Ag is used as a conductive metal, 
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removing is desirable. 

[0023] The second of this invention is related with the method of manufacturing an optical 
object, by transferring the concavo-convex pattern of a stamper according to claim 1 in a 
synthetic resin layer. 

[0024] the first - the thermoplastics of transparency - desirable - polycarbonate - A methyl 
phthalate single polymer or a copolymer, polyethylene terephthalate, [ a resin sheet with a 
thickness of 0.01-5mm which consists of resin chosen from the group which consists of 
polystyrene and thennoplastic norbornene resin ] It is the manufacture method of the metal 
optical sheet characterized by transferring unevenness of this stamper on a resin sheet by the 
heat pressing method using a stamper according to claim 1 . 

[0025] the thermoplastics of the second transparency - desirable - polyc§cbonate::^ltHs4he 
manufacture method of the optical sheet characterized by carrying oi^finjection nTo|^D&^the 
constituent of the resin chosen from the group which consists of a methyl phthalate single 
polymer or a copolymer, polyethylene terephthalate, polystyrene, and thermoplastic 
norbornene resin to the metal pattern which uses a stamper according to claim 1 as the 
bottom. 

[0026] The third [ the ] is the manufacture method of the optical sheet characterized by 
polymerizing this by irradiating light, such as ultraviolet radiation, after pouring in the 
photopolymerization nature resin fomiation material and the photopolymerization initiator which 
become the metal pattem which uses a stamper according to claim 1 as the bottom from a 
monomer and/or oligomer. 

[0027] As the aforementioned monomer for resin shaping or oligomer Methyl methacrylate; 
Ethylene glycol, 1, 3-propanediol, Monomers, such as a polyfunctional (meta) acrylate 
derivative which is ester with polyols, such as trimethylol propane, acrylic acid, or methacrylic 
acid; oligomer, such as methacrylate oligomer, acrylate oligomer, and oligomer of said 
polyfunctional derivative, can be illustrated. It is **** better ** to especially use what added the 
oligomer of these monomers to methyl methacrylate further a polyfunctional (meta) acrylate 
derivative and if needed. Moreover, benzoyl peroxide, benzoin, benzoin ether, etc. are used as 
a photopolymerization initiator. 

[0028] In the detailed lens aggregate obtained by either of three methods using the above- 
mentioned stamper both a b c (height is expressed as shown in drawing 3 and drawing 4 ) and 
d (pitch is expressed as shown in drawing 2 and drawing 4 ) ~ although ~ 0.1-50-micrometer 
0.1-100 micrometers are 0.1-20 micrometers still more preferably preferably ~ **** better **. 
When the stamper for microlens array sheet formation is used, the relation between a, b, c, 

and d [Mathematical formula 1] d/2 <=a<=d (1) 

c>=a/4 (2) 

[ [Mathematical formula 2] ] when the stamper for bar-like (are semi-cylindrical) lens array 
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sheet formation is used d/2 <=b<=d (3) 

c>=b/4 (4) 

It comes out and it is most convenient that it is. Said formula (1) Condensing nature can be 
made high by - (4). As a use mode as a condensing sheet, as shown, for example in drawing 
2 , it can be used as one constituent factor of backlight, such as liquid crystal. Although it is 
used in drawing 2 in the form which placed the condensing sheet 12 on the diffusion sheet 11, 
It can be used also in the form which places a condensing sheet on a diffusion sheet. Of 
course, two or more condensing sheets can also be used. 

[0029] base [ in / as form of a microlens array / a condensing sheet ] - what fused and 
obtained the square pole (a square or rectangle pillar) from a viewpoint of raising the 
occupancy area rate of a lens is desirable. Moreover, in the case of a bar-like lens array, the 
direction of condensing can be adjusted by carrying out In-every-direction Intersection of two or 
more sheets, and laminating them. 

[0030] Since incident light will be reflected in various angles if it sticks on the surfaces, such as 
a labeling board for warning, when using reflected light, people's attention can be attracted. 
[0031] It will be as follows if the embodiment of this invention is shown. 

(1) Carry out heating fluidization and curved-surface-Ize the spot whose path or width formed 
of heating flowability photoresist material on the base is 0.1-100 micrometers, or a striped solid 
pattern (lens layer). The metal stamper for optical sheet manufacture characterized by being 
obtained by haying separated this metal layer after covering the conductive metal on this 
surface and forming a metal layer In it by electrocasting on this further. 

(2) The metal stamper for optical sheet manufacture given In the preceding clause (1) said 
path or given width is 0.1-50 micrometers. 

(3) The metal stamper for optical sheet manufacture given in the preceding clause (1) said 
path or given width is 0.1-20 micrometers. 

When b micrometers and height are c micrometers and pitch is a micrometers and width d 
micrometers, the relation of a, b, c, and d a path at the time of the stamper for microlens array 
sheet formation (4) [Mathematical formula 3] At the time of the stamper d/2 <=a<=dc>=a / for 4 
bar-like lens array sheet formation [Mathematical formula 4] it Is what satisfies d/2 
<=b<=dc>=b/4 ~ both a b c and d ~ although ~ the stamper for optical sheet manufacture the 
preceding clause (1), (2), or given in (3) which gives preferably 0.1-50 micrometers of transfer 
bodies [ 0.1-100 micrometers of] which are 0.1-20 micrometers still more preferably. 

(5) The manufacture method of the optical sheet characterized by transferring unevenness of 
the metal stamper for optical sheet manufacture the preceding clause (1), (2), (3), or given in 

(4) on the synthetic resin surface. 

(6) The manufacture method of the optical sheet characterized by using a stamper the 
preceding clause (1), (2), (3), or given in (4) for the thermoplastics sheet of transparency, and 
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transferring unevenness of this stamper on a resin sheet by the heat pressing method. 

(7) Polycarbonate, a methyl methacrylate single polymer, or a copolymer, [ a resin sheet with a 
thickness of 0.01 -5mm which consists of resin chosen from the group which consists of 
polyethylene terephthalate, polystyrene, and thermoplastic norbomene resin ] The 
manufacture method of the optical sheet characterized by transferring unevenness of this 
stamper on a resin sheet by the heat pressing method using a stamper the preceding clause 
(1). (2), (3), or given in (4). 

(8) The manufacture method of the optical sheet characterized by carrying out injection 
moldin g of the constituent of transparency thermoplastics to the metal pattern which uses a 

'stamper the preceding clause (1), (2), (3), or given in (4) as the bottom. 

(9) Polycarbonate, a methyl methacrylate single polymen^ac-a-eopdyrnef^e manufacture 
method of the optical sheet characterized by canying put injection moldinoaf the constituent of 
the resin chosen from the group which consists of poly^thylene-tepephtfialate, polystyrene, and 
thermoplastic norbornene resin to the metal pattern which uses a stamper the preceding 
clause (1), (2), (3), or given in (4) as the bottom. 

(10) The manufacture method of the optical sheet characterized by polymerizing this by UV 
irradiation after pouring the resin formation material and the ultraviolet radiation polymerization 
initiator of photopolymerization nature into the metal pattem which uses a stamper the 
preceding clause (1), (2), (3), or given in (4) as the bottom. 

A stamper the preceding clause (1). (2), (3), or given in (4) to the metal pattern used as the 
bottom (1 1 ) Methyl methacrylate, The manufacture method of the optical sheet characterized 
by polymerizing this by UV in-adiation after pouring in at least one sort of resin formation 
material and the ultraviolet radiation polymerization initiator which were chosen from the group 
which consists of oligomer of the derivative of the methacrylate of many organic functions, or 
acrylate, or these monomers. 
[0032] 

[Working example] Although the example of this invention is shown below, thereby, this 
invention is not limited. 

[0033] Example 11-1 On the silicon wafer of the diameter of 4 inches of production of a master, 
spin spreading of the novolak system positive type photoresist (ZEON CORPORATION 
ZPP3200) was carried out, it dried for 90 seconds at 100 degrees C on the hot plate, and the 
photoresist layer of 2.3 micrometers of thickness was prepared. Subsequently, the photomask 
which has a predetermined pattern was stuck to the photoresist layer, and ultraviolet radiation 
was irradiated for about 7 seconds with ultraviolet radiation baking equipment (PLA 501 F by 
canon incorporated company, with 250W ultrahigh pressure mercury lamp). Then, negatives 
were developed for 90 seconds in 2.38weight % of the tetramethylammonium hydroxide 
aqueous solution, and, subsequently it rinsed with pure water. The abbreviation square pole 
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with which the obtained pattern has the size of 4 micrometers each of every direction was 
arranged through the space between 0.5 micrometer each of both directions in every direction. 
Next, the silicon wafer which has the above-mentioned resist pattern was heated for 10 
minutes at 180 degrees C on the hot plate, and the pattern of the shape of a lens which has a 
desired curved surface was obtained. 

[0034] 1-2 After preparing the layer of 2000-A-thick silver by vacuum evaporationo on the 
master produced in the production examples 1-1 of the stamper, 1-mm-thick nickel was 
electrodeposited in the electrolyte which uses sulfamic acid nickel as a principal component. 
Subsequently, after separating a nickel layer from a resist layer, surface silver was removed in 
the chromic acid aqueous solution, and the stamper which has a desired pattern was obtained. 



[0035] 1-3 the manufacture profit **** stamper of the optical sheet was used for the metal 
pattern surface, and the sheet of the 1-mm-thick microlens array made from polycarbonate 
was created by the injection-molding method. 

[0036] example 22-1 the silicon wafer top of the diameter of 4 inches of production of a master 
~ cycllzation ~ spin spreading of the polyisoprene system negative type resist (ZEON 
CORPORATION ZPN103) was carried out, it dried for 90 seconds at 90 degrees C on the hot 
plate, and the photoresist layer of 2.5 micrometers of thickness was prepared. Subsequently, 
the photomask which has a predetermined pattern was stuck to the photoresist layer, and 
ultraviolet radiation was irradiated for about 6 seconds with the ultraviolet radiation baking 
equipment (with light filter UC-20) used in the example 1-1. Then, negatives were developed 
for 1 minute with normal heptane / acetic acid normal butyl mixed liquor (50/50 volume %), 
and, subsequently it rinsed in acetic acid normal butyl. The obtained pattern was seen from the 
upper part and the abbreviation square of 6 micrometers each of every direction was arranged 
through the space between 1 .5 micrometers each of both directions in every direction. Next, 
the silicon wafer which has the above-mentioned resist pattern was heated for 2 minutes at 
160 degrees 0 on the hot plate, and the pattern of the shape of a lens which has a desired 
curved surface was obtained. 

[0037] 2-2 The stamper which has a desired pattern like an example 1-2 was obtained using 
the master produced in the production examples 2-1 of the stamper. 
[0038] 2-3 The mixture of the following presentation was poured in between the manufacture 
stamper of an optical sheet, and the sheet of 0.25-mm-thick polycarbonate, subsequently 
ultraviolet radiation was Irradiated through the sheet of polycarbonate, and the polymerization 
reaction was performed. The resin which united with the sheet of polycarbonate and was 
hardened was exfoliated from the stamper, and the sheet of the microlens array was obtained. 
Methyl methacrylate 81 weight jDarts 1 , 6-hexanediol diacrylate 17 weight parts Benzoin butyl 
ether Two weight parts [0039] = 



http://dossier 1 .ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3 A%2F%2Fdossier 1 %2E... 1 1/22/06 



. JP,07-323428,A(1 995) [CLAIM + DETAILED DESCRIPTION] Page 9 of 9 

, ■• • 

[Effect of the Invention] 

1) A microlens array can be manufactured by low cost by a high throughput. 

2) Since this invention uses the curved surface generated with the surface tension of the resist 
which became liquefied by malting of the resist layer, 100 micrometers or less of especially 
detailed and uniform curved surfaces of 50 micrometers or less are simply obtained for a path 
or width. 

3) If it is used as a condensing sheet of Lighting Sub-Division of backlight, such as a liquid 
crystal display, etc., or a labeling board, it excels in the homogeneity of the whole field with 
high-intensity, and has the outstanding characteristics that little restriction of an angle of 
visibility is. 

4) It can be used for the labeling board for warning at night etc. as a reflective sheet. 



[Translation done.] 
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